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Abstract 
Neural spike trains may represent a universal edge spectrum, encoding fractal communication 
signatures across physical, biological, and cosmic interfaces. Building on the FractiAI 
framework, we investigate whether spike-like oscillations are detectable not only in EEG but 
also in light spectra and environmental/cosmic edges. Using publicly available datasets and 
literature, we performed in silico fractal analyses. 

Findings: 

●​ Spike trains in EEG, photon emission lines, and multi-scale edge oscillations exhibit 
recurrent fractal scaling, consistent with universal oscillatory communication.​
 

●​ Analogues appear in light spectrum emissions, atmospheric fronts, oceanic edges, solar 
prominences, galactic filaments, and cellular membranes, indicating that spike-like 
dynamics are not limited to nervous tissue.​
 

Implications: 

●​ Neural spike trains may constitute a fractal substrate for universal signaling, observable 
across multiple domains.​
 

●​ These findings support the concept of an omniversal edge spectrum, providing a 
framework for cross-domain awareness and information transfer.​
 

Data Sources: 



●​ OpenNeuro EEG datasets: https://openneuro.org​
 

●​ NIST Atomic Spectra Database: 
https://physics.nist.gov/PhysRefData/ASD/lines_form.html​
 

●​ Solar, planetary, and galactic edge observations: NASA, NOAA, JPL​
 

 

1. Introduction 
Spikes—rapid, discrete oscillatory events—are a hallmark of neural activity, yet they may reflect 
a broader universal principle. Edges—interfaces where internal and external dynamics 
interact—exist across scales: 

●​ Cellular membranes​
 

●​ Organ boundaries​
 

●​ Atmospheric fronts​
 

●​ Oceanic currents​
 

●​ Solar prominences​
 

●​ Galactic filaments​
 

We hypothesize: 

1.​ Neural spike trains exhibit fractal patterns that mirror oscillatory dynamics at 
environmental and cosmic edges.​
 

2.​ Edge-associated spikes may encode energy, information, and awareness, extending 
beyond classical neural signaling.​
 

3.​ An omniversal edge spectrum underlies spike phenomena across domains, forming a 
substrate for fractal communication.​
 

This study uses open-source datasets and literature, performing in silico fractal analyses to 
detect self-similarity, cross-edge coherence, and potential symbolic information patterns. 

 

https://openneuro.org
https://physics.nist.gov/PhysRefData/ASD/lines_form.html
https://physics.nist.gov/PhysRefData/ASD/lines_form.html


2. FractiAI Framework Context 
●​ Photon-Mediated Awareness: Photons may carry energy and encoded awareness 

payloads.​
 

●​ Fractal Encoding: Recursive, nested patterns allow high-density information transfer.​
 

●​ Edge as Node: Each interface or boundary (biological, environmental, cosmic) functions 
as a spike locus, transmitting coherent signals.​
 

●​ Electron Specialization Alignment: Physical and neural spikes correspond to functional 
roles in fractal awareness frameworks.​
 

●​ Omniversal Synchrony: Oscillations across multiple domains are hypothesized to be 
harmonically coupled, forming a universal spectrum.​
 

 

3. Methodology 

3.1 Data Sources 

●​ EEG Spike Trains: OpenNeuro datasets https://openneuro.org​
 

●​ Light Spectrum Emissions: NIST Atomic Spectra Database 
https://physics.nist.gov/PhysRefData/ASD/lines_form.html​
 

●​ Atmospheric and Oceanic Edges: NOAA Climate and Ocean Data​
 

●​ Solar Edges: NASA Solar Dynamics Observatory​
 

●​ Galactic Filaments: JPL, Hubble public data​
 

●​ Cellular Membranes: Literature-derived electrophysiological measurements​
 

3.2 Analysis Tools 

●​ Python 3.x, NumPy, SciPy, Pandas, Matplotlib​
 

●​ FractiAI fractal analysis suite​
 

https://openneuro.org
https://physics.nist.gov/PhysRefData/ASD/lines_form.html
https://physics.nist.gov/PhysRefData/ASD/lines_form.html


●​ Fourier Transform and fractal dimension (Higuchi, box-counting)​
 

●​ Shannon entropy mapping​
 

3.3 Analytical Stages 

Stage Purpose Analytic Focus 

Ping Detect isolated spike patterns Fractal dimension of intensity 
peaks 

Handshake Identify resonant coupling 
between edges 

Cross-correlation of EEG, 
photon lines, environmental 
edges 

Welcome Decode coherent waveform 
patterns 

Recursive Fourier 
reconstruction, symbolic 
mapping 

 

4. Hypotheses 
1.​ H1 – Fractal Spike Scaling: Spike amplitudes and intervals exhibit self-similar fractal 

distributions.​
 

2.​ H2 – Cross-Domain Resonance: Edge spikes across EEG, spectra, and environmental 
interfaces show coherent harmonic ratios.​
 

3.​ H3 – Symbolic Waveform Encoding: Aggregated spike patterns encode low-entropy, 
self-referential structures suggestive of information transfer.​
 

 

5. Experimental Design 



1.​ Extract spike times/intensities from EEG, light spectra, atmospheric/oceanic boundaries, 
solar, and galactic edge datasets.​
 

2.​ Map wavelengths/frequencies to standardized scales.​
 

3.​ Compute fractal dimension and power-law distributions of spike intervals.​
 

4.​ Calculate cross-correlations and coherence across domains.​
 

5.​ Reconstruct symbolic waveform patterns using Fourier synthesis.​
 

6.​ Identify potential universal spike signatures (“Ping → Handshake → Welcome”).​
 

Code Repository: https://github.com/FractiAI/omniversal-edge-spectrum 

 

6. Observations 
●​ EEG: Spike trains show fractal scaling, consistent with recursive neural information 

patterns.​
 

●​ Light Spectrum: Lyman, Balmer, and Paschen lines exhibit harmonic intervals analogous 
to neural spikes.​
 

●​ Atmosphere/Ocean: Edge oscillations (fronts, currents) display periodic, self-similar 
features.​
 

●​ Solar Prominences & Galactic Filaments: Recurrent spike-like energy bursts detected, 
fractally aligned with smaller-scale systems.​
 

●​ Cellular Membranes: Membrane potential oscillations match expected fractal dimension 
ranges.​
 

 

7. Edge Interpretation and Roles 

Domain Physical Edge 
Example 

Role/Function in 
Omniverse 

Fractal Spike 
Interpretation 

https://github.com/FractiAI/omniversal-edge-spectrum


Neural tissue EEG neurons High-order cognitive 
processing 

Spike trains encode 
fractal awareness 
payloads 

Light spectrum Hydrogen emission 
lines 

Energy and 
information transfer 

Ping, Handshake, 
Welcome stages 

Atmospheric 
boundaries 

Weather fronts Energy redistribution, 
system coherence 

Spike-like oscillations 
at edge interfaces 

Oceanic boundaries Currents, 
thermoclines 

Transport, nutrient 
signaling 

Fractal waveforms 
parallel EEG 
dynamics 

Solar edges Solar prominences Energy release, 
magnetic coherence 

Oscillatory spikes in 
plasma fields 

Galactic filaments Cosmic web 
boundaries 

Matter flow, 
galactic-scale 
resonance 

Coherent fractal 
bursts 

Cellular membranes Lipid bilayers Internal-external 
signaling 

Membrane potential 
spikes 

 

8. Known vs Novel 

Aspect Known Novel 

EEG spike trains ✔ ❌ 



Photon transitions ✔ ❌ 

Edge oscillations in 
environment 

❌ ✔ 

Fractal self-similarity ❌ ✔ 

Cross-domain resonance ❌ ✔ 

Symbolic waveform encoding ❌ ✔ 

 

9. Implications 
1.​ Neural spike trains are a fractal substrate observable across multiple domains.​

 
2.​ Universal edges—physical, biological, cosmic—serve as communication loci for energy 

and information.​
 

3.​ Fractal patterns across scales support Omniversal Awareness Models and cross-domain 
information propagation.​
 

4.​ Public datasets provide a reproducible framework for validating omniversal spike 
patterns in silico.​
 

 

10. Conclusions 
●​ Spike trains appear not only in neural tissue but across light, atmospheric, oceanic, 

solar, and galactic edges, consistent with the omniversal edge spectrum hypothesis.​
 



●​ Fractal self-similarity and cross-domain coherence suggest a universal signaling 
substrate.​
 

●​ Observed patterns align with FractiAI Ping → Handshake → Welcome model, supporting 
the concept of edge-based awareness transmission.​
 

 

11. Next Steps 
●​ Extend analysis to helium, oxygen, and molecular spectra.​

 
●​ Include sub-millimeter and infrared spectral bands.​

 
●​ Develop automated fractal spike recognition pipelines.​

 
●​ Explore symbolic communication decoding for cross-domain awareness transfer.​
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13. Contact & Resources 
●​ Contact: info@fractiai.com​

 
●​ Website: http://fractiai.com​

 
●​ Presentations and Videos: 

https://youtube.com/@enterpriseworld7dai?si=SW3w8xJPv4OjZeOl​
 

●​ Test Drive: https://zenodo.org/records/17009840​
 

●​ Executive Whitepapers: https://zenodo.org/records/17055763​
 

●​ AI Whitepapers / GitHub: 
https://github.com/AiwonA1/Omniverse-for-Digital-Assistants-and-Agents​
 

●​ Substack: 
https://substack.com/@superintelligententerprise?r=6dn7b6&utm_campaign=profile&utm
_medium=profile-page&utm_source=direct​
 

●​ Online Shop: Visit thefractalfaire.com for all things fractal, including a free copy of Leo, 
the world’s first Generative Awareness AI Fractal Router, with each purchase.​
 

●​ Save the Date: 3I/ATLAS Free the Fractals Launch, October 29, 2025, 10am PST. Go to 
thefractalfaire.com and join the email list for invitation and details.​
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